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m m m 

g ft a « 

- IgA ffi££«, »«©*«^lcjfiiffli**i:%^ & IgA 

SF^^ff-rs. u^b^e,, igA ^©^©MHttSCTBjTfe^)^ 

IgA J?3i©j£#ttJKj 50%©SEMTjfii4' IgA CDffijWSur: ■t'ifi&%2nTteZ> 
[xV$?-5>X- • *K:r- (Diseases of the Kidney) ^5 US (1993), 

*70>(Nephron), 29, 170(1981)] o kifrl'O'IgA Og&ttBmife&t, -eog 
Wl«TiW}ioW5tl*nT^^ IgA a^O^MTM 

>^-P-T *>6$>%W$TGF- B (transforming growth factor- 0 ) <DM£ 

-fA/Dv— (Clinical & Experimental Immuonlogy), J_03, 125 (1996),. + H 

T>^-T>'3x;KKidney International); 46, 862 (1994)) * Mffi 

V>rt#\Z#}-*T* -f>x^U>T&3VLA(very late activation) - 4 & 

UvX> H^>X7°^>'^^S/3 > (Nephrology, Dialysis, 
Transplantation), 10, 1342 (1995)) at&$ttT^5. -£ft50;i£)&*5, IgA 




#c^»sRfftp$^s^^-UT^st#>LsnTVi5^ igA wmommiz 
'Ksasss-K-r* dna, /^e>m^tie»^ffl^^«^«fct;^»f^^i 

#5eWWU . Efll#^l ^ 6,' 3 1 K!H®0&Si2?iJ£W-r5 IgAW^WiiJUS 
TO DNA, m DNA <hX h U >$?x > hfc&fMFT?/W ^-f DNA tcpf 
So *^BJ(D DNA fcJctfgs DNA tfflttW^lft3£E9!lOSS^»fH-t3£^< =f 
XZVttY&m^T IgAWSEH^jt^OmRNA^m-r-5^, ^-n^cD^- 

y in** >? f s^-tr, igA wm&mm\zm~?z>o *%w<d dna *> £ #k dna 

^K^fi^T ofgaf fcitfSE mRNA <Df8IR£}JUf|iff S^fe -tnew^Urf^^ 
t^FS^tf, VgAWSi&jRiifcBrt*. ££#fgBm IgA??JEMS« 

<fco. 7>f 7 7i/>->t)p • T^ywfesfflnifc igAw^rajt^T©m 

^lC*^H^(D®eM§zi- H*T<5 DNA, g2^J#^ l BB«0J&SE#I£^*r3 DNA. 

^fctt^newjfisga^js^rrs dna hj v^i^h^tw^u 

^<XT6 DNAtil-r*. Sfc^fETO, m dna t^^-t^e^s^i 




2 



[FEBSl/^-X (FEBS Letters) 351, 231 (1994) ] £JB^TV>5. x 

^7i/>H)V'.r-f^/Hftta, * & « fcsfjsae? & * o 

-->^-rs^T?*S. -ffctt* afl&36>6.«iaiL/fc.'^RNA*S^ttnRNA'iC 
#U ,a-S^7-f V-£/fll>T# U * 7-1? • ^x>f > • U 7^ y 3 y (PCR) 

sj&sfT^ M^A®a«tcit^ igA wmm^(DBskmT\ ^©semjw 
*cJSJn*sW4«^rs»r&fcitfi¥© cdna «ffiw#£flit®?'*'#8n?* 

IgA W^B#£«fctf»A©a«^ RNA %fflM.-rz>J?&£ LX\t, 
; s 7 y ffi. if 7 - ?y - h U 7 )V $-uffim±y*y&& [Methods in 
Enzymol., 154, 3(1987) ] \ AGPC& (gUfc'BSM, 1937, (1991)) £fcteRNA 0 
h RNAeasy (QIAGENft) _fc£j&*&tf£n*. 
*fc^RNA*>5#U (A) + RNASWft-rs^ffitL/Ttt, t'Jn' (dT) MM 
.»P-7*7AS [^EI/^zl^- - 9U—~y>f : 7 • 7#7hU- • T 
■-a7JI/ (SI-2JiR) ] &&&*fcl:f£tt5. S£ v IgA W^H^©e«*5cfcrX 
.tt#A©S]fc«*>6iRNASW»-r-5^-y htL/Ttt» 7 7~Xh- bjyir'- 
mRNA • 7-T V >''*yb (Fast Track mRNA Isolation K i t ; -f > t: H 

D^x>M) , £*f.y£ • 7°\/yy° • mRNA • tf^U 7<{tr-: -/3 > • =£y h 
(Quick Prep mRNA Purification Kit \.7 t )^y7^M) £n£„ 

igA^a#©e«^j;wsA<z)e«^^maib}fcRNA^e>, 

TX^-T^-fT-^^T cDNA ££$U 8ft*T, ^ cDNA iZttlsX 5' £flg 
&M^fiH»U&7>*-7 r 7'f T-fcfcJSr^-fT-t&flp^T PCR £/&£fT 

i/h^XD^-Urf^^V^H^ mRNA(D3'*^#U Aa2^JtC^-r^^-»j3f 

© cDNA ©K^JC^bTigilU if*0-Tk<DRj&1!&fk<D cDNA 

E <h#T££:*U 3*2 * r*0>C. tT?* D » l^? 1 t* ©fiS t 

PCR ^>J7^ U;i/7a W)lT-W,mfrW}L. 7 )),*U4 

-r^^kffit"*. ^bT» IgA^a^J;Z>WA(DeM^©cDNAlg 



09S.fi Sanger 5 ©^x^+Vft CProc. Natl. Acad. Sci. , U. S. A. ,_H_ 
5463(1977) ] ^.fcoTft^S £ 0, l£DNA GD&SE?Q&&5rf3 £ 

DNA»ffrSia*atr^^^-t UTtt, pDIRECT (?^W^-7*>;H- 
ij-ff— ^(Nucleic Acids Research) 18, 6069 (1990)3 , pCR-Script Amp SK(+) 
C*h 9* Xh7x^-X(Strategies). jL 6264(1992) ) , 

P T7Biue unv-~>#m , PCR (I W>HhD^i>m 

D^— (Bio techno logy), _9, 657(1991)) ; pCR-TRAP >A>£— &») & 
<fctfpNoTA n (5^7'fix-3 7 r 7'f Aftil) tiEifi&tfZtlZ. 

m.&&m<Dftm±. mw^mm^mms.^ ®mzz -7 3 a • dna ~>-^x 

*^HJO DNA £ bT«>@2^J#-^ 1 *>5 3 1 C7*£hs&£E8to> DNA 
fcb<»lDMtXh U >5?x y h^frTT/W ^-f XT* DNA Efllfc 

mm$i&*> 3 1 \zmznz>&mmmz%tz> dna *fctt-?-©»rM-syo-^ 

;WMo 1 ecu lar Cloning, A laboratory manual), ^2 J£ClJ~>:7>y# (Sambrookh 
7U^^(Fritsch) , T~ 7^7. (Mania t is) |g& K • >^ * A. 

-A*- • MJ — • T'l/X (Cold Spring Harbor Laboratory Press) » 1989 

m2mt$tt] t;:<kDii5naDNA'£7K-r. 

DNA 6%£mM\zm"3<y!rV rf^ ^ KSffi^T IgA f^CH 
#-TS mRNA Stfeffii'S^fttUTtt,' /-If WW ^'J ^'fif-v's 
CMolecular Cloning, A laboratory manual Second edi t ion, Cold Spring Harbor 



Laboratory Press(1989)J /PCR $ (PCR zfu bn — ;VX(PCR Protocols), 7 
#x5y/7 • yi^X (Academic Press) (1990) ) UZifihtft>nz> 0 mz, RT 
(RoomTempreture ) -PCR&13\ fgHTC'&tK IgA W-fE©#®rf;:fiJffl"f 5 
#T?#3o J^ftHCte, t: h^S^lfiLU, £«£IUiKU ^75^¥HIUfe 
RNA §\ ^.U^ (dT) /^<T-«h^^^^ffl^TcDNA{C^b^, & 
tiS b£V> mRNA K^Jft-f S^©^ U ^ ^ 1^3=- H £/B t>T PCR K 

* U ? Vtt K y T-i bTte, &ffl Vfz^ mRNA ©-g!5(7)^SB2^J 

f'J©^SSS^J^ffi^-r?)7>5 : -1r>X7 r '^-rT-^tf ^n-5o -fc£U mRNA 

Tte, mRNA CDV^^^J^Sga^J^TfeckV^^ ^SS2^JOfi$^ 50bp frZ 
2kbpT&D» SmgB^J&SWSGC (£*7-> •->!-») mSl^tfSB^J^ 

^»C7>^-t>X RNA/DNA Wb^ 46. 681 (1991), A-f^T^/D 
^-(Biotechnology) 9, 358 (1992)) £IB^T, DNA <Dl£^fcb< temRNA <£>$T 

7>5 1 il>7 > RNA/DNAM^MViTM^eMO^jgSWlWS^tt, 

o^gsM^n-H-r^ dna ©-^©Jissa^ij, ^bKummmt^mmzh 

£ 10-50 itS^JSSBB^J^S^bT^U^^l/^H^tr • W»U £ft 

Ftyc^-r s k £ t Kck o pjfgT* So u 3* ^ i/*? 1 h o^see^j t - 

VX\t, *%BJOMSe»5:=i- Hrs DNA <D7>^il>Xil'©&g@2?iJ<D- 

ISfiT-&^bfc&0£OTT£5o ^Un^V^FtbTteDNA, RNA£fc 
«^(Dg|^#:fc<hx.«/5 1 ;W^7^X7 * P^^-X- bfo^m^Z Z\ £tfT< 



r 



£3. 

BU^bfc^T'ft^nfc cDNA VftWfrZ DNA ±&&%Z>\Z\t, mi^bfc cDNA 
igteHrM-.&^P-yt bT» £41 cDNA 7< 7*^ U -<k D/W 7*U ^-f if— >a 
>C<fc^X^U-->^bTf#^^^T#^o OTIC, cDNA^-fT^U-© 

cDNA^7^U-f^®££bT«. €l/+a7- • ?U-->>? : 7 • 

ybU - • 7-a7Jl/ (^2B6) ^#l/>h ♦ 7 s p hn-;wx • -T> • 
a^-i^tpj?- ^;v^>Ki~3 4^ctBm$nfe^ 

TffJR©*? K M*. #7.-/1-7. ^7 D7*h • 7^X5 H • ->^fA' 7:*- • 
cDNA - S^-fev'X -7>F • 7°^7.5 H • £P— - >tf (Super Script™ PI asmid 
System for cDNA Synthesis and Plasmid Cloning, 7f^ / P XttfiD 
^+fy7°-cDNA • -»il~>7s • *y h [ZAP-cDNA Synthesis Kit, Xh7^^ 
— > (Stratagene) £ffl^3#&&£#*£&f £n3„ cDNA :7-f 

7*^U-£lMbT^Si§£- i &&t), ^BJKl&ttS, BRLttS© t 

h & « cDNA ^-T 7*^ U -ft £ cDNA 7 < 7* 7 U — ^-O © ©rfTHgS, & 3 „ 
cDNA 7^ 7*^ U -©f£&©IB©. amfi*^ SJfiffi bfc mRNA bT-g-J&b 
cDNA £$&#&tf*£^— fc, M cDNA 3^:7^— T^n^^M 

*fc<0T?t>m>5i:£#T!£S. fll^tJdt, ZAP Express CXh^^^-X 
(Strategies)^ 58 (1992)] , pBluescript II SK(+) C??7Wy7 • 7~>y 
H • U+>— ^ (Nucleic Acids Research)^ 9494 (1989)) » A zap II Ui 
7??->&M) » A gtio/ A gtll CDNA ^D-->$\ 7'7"7^7 t W^-- 
77°P > —5 1 (DNA Cloning, A Practical Approach), Vol. 1, 49 (1985)) * Lambda 
BlueMid (;70->7^^*±M) > A ExCelK pT7T3 18U (7 7)VTv7 ; f±M)\ 
pcD2 C^l/^n.^- • 7> H • ±.)Vy— • A*-T^-p^-(Mol. Cell.' Biol. ) J,/ 
280 (1983)) £<fctfpUC18 (v->(Gene), 33, 103 (1985)) ^j&VflttStt5. 
^^-»-«fcO«lg$ns cDNA 7-f 7*7U-SSA*r5^:liffitbTtt, ^ 

cdna 7*^ u -zmxs tfisjre^s fectwi^^s *><z>t 

fc/Itt**££#^t3.fc£;UiXLl-Bl^leMRF , (7. h^xv'-X (Strategies), 
5, 81 (1992) ) , C600 (yi^r-f y £7. (Genet ics), 39, 440 (1954) ) , . 
Y1088 , Y1090 CIMXX* (Science), _222, 778 (1983)) , NM522 (5^- 
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^1/ • • tl/^a^ 1 - • /H'tD^-(J.' MoL Biol. ), _166. 1 (1983)] > 
K802 C^^-^-;i/-^^- ; El/4 i 3.^--AW^O> J -(J. MoL Biol. ), JA_ 118 
(1966)] £«fctf JM105 C^->(Gene), 38, 275(1985) ) «#fflV>&ns, 

cDNA 7^ U -SfPltt-a:"f cDNA &.-&^KSiC7^^-S# 

trPCR^ff^ 5' -RACE (rapid amplification of cDNA ends) :fe<kt£ 3' -RACE [7° 

^7 • if • USA(Proc. Natl Acad. Sci. U. S. A), 85, 8998(1988) ] \ZJz-?Th&Z> 

'tftfr Z> life \Z «fc o Tf#£ C <h T? # 5 c cDNA =y <i 7^ U — 7&>5 © cDNA ^7 P - > 

«koa^-r«cit3&n?#s. ^9-fT-swKu-#y (a) + rna &3 

\A% mRNA rt* 5£-j&bfc cDNA cDNA ^ 75 U— *H?S£ bT* # U * 

■7— if -^xO- U7#~>3> (PCR) £ ^7P-->^ :7 • 

75H7hU--T-a.T;i/ (H2fi£) , #v->h •yph3-;wx-'f>- ; e 

1/^3.^- • AM^Pv 5 -, ^7°JM>h 1~3 4] KlcfcD CDNA&DWT&- 

±fKfi£c«fc t) sirs nfc cdna ? p- >s % ig^ni» afT«»f^ 

pBluescriptKS(l) Uh7^y->ti) #<Z)7^X^ HtC^P-^>^U 
ffi^fflt/^n^SSSa»^S^J^^Sanger e,Ovr^~>fe[Proc. Natl. 
.Acad.-ScL,.U.S.A.,_74 u 5463(1977) ] ^C.fc/5T#'ffiT£££K:«k9, ^DNA 

S, 7 3 A • DNA 5^-^X>-*J— (775-f H * /Ht^fAXft 

'84) ^fcffl^TtT^^TtS. 

f# £nfc&*83^J<2f/T$14<D««> GenBank , EMBL *5cfcl£ DDBJ &£<£>&S 
Sa^iJx- * ^ K £ 0 fr -5 . 

±C^i£tC«koTf#&nfc DNA £bTtt, WittfS^JS^ 1 T?*£ns*fc3£ 
@2?lJ£W1"3 DNA b < ttjg DNA <h7 h U >*>x > hfc&fTFT/W 7U ^ 



iw«sa«S3-H-r* dna ow»*j;tx«stt; tKa7- • ^d-- 

>^:7-^#^bU--TX:x7;i> (£2 IK) » tsVy h • yo bD-JlX • 
-O-^-V^n.^— •K-f^*o> J — (Current Protocols inMolecular Biology) , 
■»J-:/;M> M~ 3 4 (Supplement 1~34) [ 7>>X^;KAusubel) » 
h (Brent) , 3r>#A r*>(KingstonK A-7 (Moore) • , -fe-f K^XSeidman) , 
X5A(Snith) , Ay-;WStriihl)fl&» ^U-> • A'^U • 77 i/X 
-f V'fy H-^x^T U— < >^—lMx>X (Green Publishing Associates and 
Wiley-Inte"rscience)5Sff, 1987-1996 *FJK, £TF> hn— ;VX • 

^±tbx«, tos, mm. iMs, iMi&t', swt-r satyrs 
%ST?frst>oTfen«» ' urmrfcj:^. utitu xyx'jt/o 

U ( Escherichia coli ) , /Wl/A • TT^U A ( Bacillus subtilis ) \ A 
^;UA • 75 P'J^I7 7^X ( Bacillusamyloliquefaciens ) , yi/HA 
^T-'JfrA • (Brevibacterium flavum) , ^l/fciA^x'J 'y'A • ^ 

h7j— ;*>^A ( Brevibacterium lactofermentum ) , □ U ^-A^xl) *^A • 
^Ol^S^A ( Corynebacteriumglutamicum ) » S^OA'^fU^A • 7^ 
X77^^A ( M i c r obac t er i um amnion i aph i 1 urn ) ^©Xyx'Jt:7Iv t7? 
7JR. aU^A^xU^AIR; yi/bV^xU«7AS v ^a- K^AJR, A* 

X ( Saccharomyces cerevisae ) , is 7 -if y ji u 5 i: s\ • # > ^ 
( Schizosaccharomyces pombe ) . ^Uol< ( Kluyveromyces . 
Lac t is ) x h 'J 3 7.#D> • 7 p ;i/'7>X ( Trichosporon pullulans ) , y=L 

• 7;Hf ">A ( Schwanniomyces alluvius ) 3IWJ^$tl3. 
iSSlflattTtt, hhO^TS^^^l/Ail^ 1i-;K3DaHliaT?fe«5COSlflIlia, 
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tVX\Z* Spodoptera frugiperda ®0P#8US*e*S S f 9, S f 2 1 [A** 

7>(Baculovirus Expression Vectors , A Laboratory Manual), jrVV — 
(Oreilly) , ^^-(Miller), )]r-o& (Luckow)^ ^VJ n.- • X-f • 7 
ij_-V> . 7>^ • # >/1 ~ — (W. H. Freeman and Company) > n:x— 3— ¥ (New 
York), 1992>)i£ (^maOW'^W^^'^ 
X 7 * 7#7K>J- • ^rLT^tfBT) ] , Trichoplusia ni <D^P»T 
i&r), 77-5^x> (Pharmingen) thA» 5> High5 <h LTr|fJR$ftTV*a Tn5 

'fflffi, {SjAlixi/i'JkT-n'J ( Escherichia col i ) $^4ifitUTI 
HS»&fcW\ 7°P*-*- U^/-A*Sfrg3^ **W© DHA V lE^HElS . 

Sg^^-tl/Ttt* WAfcf. PKYP10 CftgHPB 58-110600 ) ; pLSAl C7 
^ U iJ )V ^ a. 7 )V - 7 > H ■ AW 3\P • ^T5X h U- 

(Agric.Biol. Chem.),53, 277, (1989)3 v p GEL 1 CProc. Natl. Acad. Sci. , USA, 
82^4306. (1985) 3 §#ffl^5n5. 

*fn&J8V>Tt>«fcfc*. mfUt*. trp ^P^e-^- (P trp ) lac -fa*:-? 
- (P lac K T7 lac PL^Dt-^- PR^t-^- 

ttZ<D, ja&M*77-i?m\z&*?z7tt-9-&mvznz. p trp £ 

2 0iiM^1i-^yp ; E-^- (P trp X2) , tac y°u=E-^-(D^o \Zh%b 
U^V-AlS'&E^JtbTtt* i/ J r-f>-^;^/ (Shine-Dalgarno) @2?>J 

9. 



*titf v 0!*.& *;P^^A-f^>&ffllri5^fe[Proc. Natl. Acad. Sci., USA, 
69^ 2110-2114 (1972) ] » yohf^Xhm (&TO 63-2483942) & ^? 

#S^$tttbTIH5l^llH mm^Z-tVT. YEpl3 
(ATCC37115 ) , YEp24 (ATCC37051 ) , YCp50 (ATCC37419 ) ffcWBHSn*. 

— x gal 1 y'P^E— ^— ; gal lOyo^E— ^— % h— hS^a y ^gSMz/P^ 
~^-> MF a 1 yp^E-^-\ CUP 1 yp^E-^-W^tf ^tl^)o 

^oai^^^^-O^A^tbTH DNA £#AT3#£T 

&tll£, Xl/^ hP/pl/— 5/3 >S [Methods. Enzymol., 194, 182- 

187 (1990)] % X^xPT^X h&[Prbc. Natl. Acad. Sci., USA, 84, 1929-1933 
(1978) ] , ffiWJ?-<y&& [J. Bacterid., JJ53, 163-168 (1983)] 

PAGE107 t m ¥ 3-22979 ; *)- < h x ^ / □ 5* - 
(Cy to technology)^, 133, (1990) J , pAS3-3 2-227075) , pAMoERC3Sc, 
pcDM8 OH^*- (Nature) ,_329, 840, (1987)) , p cDNA I /Amp, p cDNA I 

£^\Tfc<fc^#/W*.tf % IK h*XuVi)V7> (CMV) CD IE(immediate 
early) ja^TO^P^-^-, SY40 £5 Wi^.n^^-f XD^P^E-^ 
-<S*«»frf&ns.-*fc, thCMVO lEjtfK^XWN^-^yP^E-^ 

10 



mmm^oimLx^z-fDMxij&hhTte. mmmmz dna zmx-r 

2>jj&T-$>n\f, W%.\& hD#>-~>3>£ [Cytotechnology, 3, 

133O990)] , v>m%)Vi>v&m mm¥ 2-227075) , ij#7z^->a>ii. 

[Proc. Natl. Acad. Sci. . USA, 84, 7413 (1987)] ^-ftMDjj&bRl^ 

Mfc^mX^ZZ-thTfe. MPLif. p VL1392, PVL1393 , pBlueBacIII 

(Autographa californica nuclear polyhedrosis virus) f££ffffll/*t>tlZ> 0 

(#W 2-227075) , »J#7i^i/3>ffi [Proc. Natl. Acad. Sci., USA, 
84, 7413 (1987)] WJB^£ft3. 

^mm(omn^w^m\z^mr^m\t, m^mm(D^m\zm^^n^> 
mmm^o^m^Mmmzn^^mrhn^m^m, ^^m<D^rn 

ii 



^mmtvxu. 77^h-x, x^.d-x, vm. xx/>, 

;h 7urt/-)Vts:£<D7)V-3-)\,miim^t>*lZ> 0 

j^Sfc^Offi^^^^COffi, ^7>X ^IX^rX, iSX^X, 3 — 
T 16 — 96 Bf Riff 5» JgfcJWIBJ'tS p Hte3. 0~9. 0 ££#1"*. pH«lt 

PTG) trp yp^-^-Sffi^fcf6^^^-T?^g|giSlL/&^i» 

&©n*rst^»ctt-r>i«-;w7^ yjuag ( iaa) m^mmizmuavxh^ 

K{£ffl£nW3RPM I 1 6 4 Oigflil, E a g 1 e ©MEM igit!< ft 

12 



ISCteJflSttT^* TNM-FH Jtifi [7 7-5>S?x> (Pharmingen) ftft] , : 
Sf900IISFM [7'f7f^/P^-X (Life Technologies) ftiJ] » ExCelUOO , 
ExCel 1405 OTftfc JRH n>f;MMX>->— X (JRH Biosciences) itfi] 
#IUbtl5. %m$. 25-30 "CT? 1 ~4 BKffVi, ig§t'N*&S£J&£ 

#5S9i a « * s v> (jfoiii^oiwii^ tc#*& $ tut 

tSui^t^. ^-!abfc®itl0^ifii?S^«-r^^<htCci:D*% 

13 



(1) IgAW^H#43ct»^A0e«^e»0^:RNA©5l# 

IgA W3£OSif5^45ck^«i^A5«^^e» 20ml »U 1000 lUffi/ml' 
^A'J>^h'J^A^ (mTK^ftM) 500 /i 1 SttUTlS^Mt, 
m^-^K&U ^i&T? 3, 300rpm , 15^3s^v BMtM^tVX^ 

mmorty ^ - □ - h *m ©i/^fa- y \z& vit, agpc & eo&e^ 9, i 937, 

(199DD £J:9£RNA<5:S$lbfc. 

( 2) IgA A©6lilS*£: RNA t>fc&3fcx-r 7 7l/»t 

-en^no^: RNA2. 5 /z g'KO^X^I®*£±#:35«9 M 1 ^S«fc"5tC»jpb, 
5' j^^AtW^Vft^^h (OT. FITC X^ftH 

^Ufc7>*-^^-i"7- (-y-yf^-ts 5 o n m) iui &jn*.T 70*c 

*t 3®^CDSH^J (FAH : 5' -FITC-GT l 5 A-3' , FGH : 5' -FITC-GT 1 5 G-3* , FCH : 
5' -FITC-GT l5 C-V) 0ot><DimM??Kfc\zm^Z><DX\ 1V>7)V<D£- 
RNA tCOViTfff-3 3fi©KjSSffofc. 5 xBME^INjlEJfcJflfgflHfc C250mM h 
>JX (t HD+^^W T'5.S*9> (Tris) -HC1 (pH8. 3), 375mMKCb 15mM 
MgCl 2 ) 4uU lOOnM^^XW h-^ (DTT) 2 At 1, lOmM dNTP 

(dATP, dGTP, dTTPMMCTP) UK ^StK 1 n U 
^^SUPERSCRIPT II RNase H" Reverse Transcriptase (BRLtl) 1 At 1 

(200 J|L&) £SJPbTg£U £J&TM0#|BJM&; 42t;-r50»KS*SS"iir 
TcDNAfc-grj&U 90 , C5^P B 1J!jnfibT^^Ir:$-a-fc. HOEJ&JfcKTElI 
»Cl0mMTris-HCl (pH8. 0), 1 mMX^P>> ? 7$ >E3^K— ^" h U ^A(EDTA). 

(pH8.0) ) 40 At I S^APbfco 

8ft>T* £j5fcb.fc&*©cDNA 1 /x 1 C,'JI®*-14. 7 At U lOXPCRffl0^ 
ClOOmM Tris-HCl (pH8. 8), 500mM KCL 15mM MgCl 2 » 1 h>X-100) 

14 



2ti 1 * 2. 5mM dNTP 0.« u 1, 50 /iM^i^7>*-^7<7- (FAH, FGH» 

9-1"^- (^D>ft»)-u 1, DNA#U*5~ tfGeneTaq 
ttS. 5^{i/M 1 ) 0.2 M l SSJPU' ^-TJky-'r^^— Kl-fey M/fc." 
94TCT?3^ 40 C CT5#F H 1 5 951CT? 15m 40*0 

Tf2^ 72rTl^F^&^^I@^l ^^;PiUT27^^;i/S^ff 
K ft^C72 , CT5^F B 1S^$-&TPCR ^ffo^o WtWm7>i3r-^fi^ 

D>*±M©OPD-1~20, OPE-1~20*J;IXOPV-1~20<Z)6 IS. 

7^T-FGH ^ffi^^-TT-OPB-2 <^D>ftS» .©^bfr3fc«K 1 ^ 

&*©PCREj&a£4/i 1 {C^MHf>7^^£(95%*;kA75 b\0. 1% 

^>P>->7/-;k ai%^DA7i;-;^jH 3 M i 

2^in^-r<^b. 6%7?U;K7$ K^rJk 1500V , 2.5 P^T^ 

*»&ffofc. mmkmmmffiwttvTteMMiris. z^m^m. 2 mM edta 

B'J© IgA W^a#3M«tMSA3M^S±<(p)^(c:±RNA £8tf#U 

ISO 0 ffl Lfcy;KZ)» 1/4 38 /i K 10XPCR fflM» 5 p.. U2. 5mM dNTP 

4m U 7>*-y^?- 34 W M) 0.6 

UU 10 m M£;f7*^T-2/x K DNA#U*7~ tz: Gene Taq fl.5/il^i 
JDU 94TCT3^BgiP^ 951CT?i5$J>ra, 401Cl?'2#|& 72«CT1^J!I^ 

i +h ut 30 ^ ^;u^js^tv\ m.wz irzx s#mRfo 

£i*T PCR £fro&. 7>*-7 , 7-rT-^cfc^ffiE7^-1'^-0|a^M 

15 



gfl^fc. JK^^^^xy-Jlz-^oa^i/A (1:1) fi&ffiU 

^pp^;uA-<v7$;i/7;m-;w (24 : 1) x*/-;w£i££ 

Ufc. 2mS«»-rSfc» l. 5%«»jfe7^a-^y;i/ C->-^9-^ GTG (SEA 
PLAQUE GTG : FMC JW3"7u?>7y&m ) TigMbTIf^^A^nT 
4 F»fi£U.«e0rtf-£*8DWLfc. uns 65*CT 15 #rM&bT7;tf 
*£BMB£li\ 7i/-JV->nn.*M«iHlb, S&C^PD*M-'f i ; 

7s;i/7;v3-;nftffl«x^/-';i/ajssuio m i <DTEmffimz®mzi£ 

JSfiWffrl-.M tPCR»rM-^D-n>^^^^-pT7BlueT-Vector (SJtV 
x>ft») 1 1 Sg-frU DNA ^-r^*-->3 h ver. 1 (^MittiM) £ 

a (^n BRLafi) £7£Sf&mU 7>^>U >BiH£#£1Sfc. »JBR£& 
^3O--S:^@7K20 /z 1 £JR»U 10XPCRJB«W»c2. 5 /z K 2. 5mM dNTP 
2uU 34 M M7>*-y7-f7- 0. 3 u K 10 # M ffit/MT-lM 1» 
DNA tfU^~fe? Gene Taq 0. 5 n IfcSimU «fi»fM-©Slifi.t IrI 

pcr &froTm^*a&b, s«ooxw7Ti/>~>^;v- ^x^wsttiRi 

«*HWfrOifiSfi5!ltt DNA >—^X>-tf— (/1-^>x;K-tS) 

Tft^bfc. mmmm^\zm^tzUM^^W5m\z^x\tn-^y^)^ 

— t®^ y^-f "7 — -tM ^Jl/v— & X.>>i/>if (Dye primer cycle 
sequencing) *y h£&fflU *y h«Dj|il:ti!ofc. E £T*#6>nfc*gS@2 

-^-X GenBank £Jfc«U — ai-SttLSE^x-^^-X^©^©^ 

&83?iJ{c:te:fc^ ! &<ZX x—^^—X(Dj^Sga^lW : l : ''Tr expressed sequence lag 
<h O^-grT § O £ 6 6 9 o - >MiR bfeo 
%MM2 RT-PCRC:J;SiiRNAO^O#Ri4©ftai 
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RNA 2 n g \Z%iVT—*m cDNA ^fifc^y h Superscript preamplification 
system (BRLftM) £fflV>T, *y MzttJRO^U 3* dT ^9<f^C«fc.D 
-#«cDNAfc£ricUfc. ^^hi:#I^oha- 

jWCftofc. RjS&®i88c2i M 1 «StK 399 /x 1 £gymLT±ft& 420 /* I 
CU ^(Dd%(D 10 /x 1 £JBV*T» RT-PCRlC«fcOS-Ji"lH»r)i*t-M^"fSnRNA. 
05EES&tfctHU&. *T&fc"5» a«-*i!cDNA10 /z 1 C&@#15:8 // K 
10XPCRffl»»f«t4./i K 2.5mM dNTP 3.2 mU DMSO 2 At k 10 M 
. Jt^T#MW5 , ^MJ"t:>X^-l"7-2 m K10 Ai M m&&ftWmi'W7> 

fi U imt/ti l fc*&RLfcDNA#U*7~ fefGeneTaq 
2/z lS^JinU 97ti5#HM*U *#T5#H5fciflbfc^ 94 , CT*30#P B 1 

65^1^, 72 < CT2^»e»^^xg^i+)--r^;i/^bT 24-35 +f-r 

.©PCR EJSSfrofc. 2%7^D-xmipE 0. 01X+K A-^'J -> 

t K 3 - U >ir.t 1? u?j— if (G3PDH) IfifHO^TilWy^^ 
T — (5" -CCCATCACCATCTTCCAGGAGC-3' , 5* -TTCACCACCTTCTTGATGTCATCATA-3' ) 
EflS®RlE&frV>» mRNA <D5&%&& G3PDH mRNA ©^^21-^^ 

■ecDfilJCgO* 3 1 £P->C^vt IgA ^E#T*^M^^b 
TV^ia&TiibTjl^bfco ^1 - I43<fcrm 1-2 IC, SIRSnfcifite^ 
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i) 


bp 2) 


f§3t 


RT-PCR 


DT DAD 

cycle 


1 


INP377-A 


FGH/OPD-1 


256 


5.0 


55,56 


28 


2 


INM063-7 


FGH/OPB-2 


155 


12.5 


33,34 


28 


3 


INP303-A 


FAH/OPD-5 


305 


9.9 


35,36 


28 


4 


INM315-10 


FAH/OPD-9 


278 


2.8 


37,38 


35 


5 


INP319-3 


FAH/OPD-10 


135 


14.4 


39,40 


28 


6 


INP324-A 


FAH/OPD-12 


197 


19.9 


41,42 


28 


7 


INP332-A 


FAH/OPD-16 


137 


16.6 


43,44 


28 


8 


INM335-3 


FAH/OPD-17 


274 


4.2 


45,46 


28 


9 


INM336-A 


FAH/OPD-17 


171 


0.14 


47.48 


28 


10 


INM351-10. 


FCH/OPD-4 


161 


1.8 


49,50 


28 


11 


INP356-4 


FCH/OPD-/ 


oZo 


I o.O 




OJ 


12 


INP364-A 


FCH/OPD-12 


138 


3.8 


53,54 


28 


13 


INP379-A 


FGH/OPD-2 


244 


8.6 


57,58 


35 


14 


INP380-A 


FGH/OPD-2 


135 


15.7 


59,60 


35 


15 


INP401-A 


FGH/OPD-20 


258 


16.7 


61,62 


24 


16 


INP403-A 


FAH/OPE-3 


219 


2.3 


63,64 


28 


17 


INP407-A 


FAH/OPE-5 


191 


9.1 


65,66 


28 


18 


INM408-A 


FAH/OPE-5 


148 


0.65 


67,68 


28 


19 


INP410-5 


FAH/OPE-6 


306 


2.0 


69,70 


28 


20 


INM419-14 


FAH/OPE-11 


357 


0.064 


71,72 


35 
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b d 2) 




RT-PCR 


RT-PCR 
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mm 3 ) 
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evr 1 p 2S" 
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JWPQ77-A 


1 ull/ WI U 1 




r n 

u. u 
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iMftlUOO I 
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f Au/urU o 
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I NU9 I G_ 1 ft 


l 1 All/ 111 u-y 
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97 9 Q 
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I 9£ 




90 Vl ft 

oy, 4u 


9 ft 
ZO 
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f NP194-A 




1 Q7 




4149 

HI, 16 


9R 


7 


I NP332-A 


FAH/0PD-1G 

1 / 1 1 1/ \l 1 It I It 


137 


1 6. 6 


43 44 


28 


8 


INM335-3 

111 HI \J \W A3 V 


FAIl/OPD-17 

1 4111/ Ul U II 


274 


4. 2 


45, 46 


28 


9 


INM336-A 


FAll/OPD-17 


171 


0. 14 


47,48 


28 


10 


[NM351-10 


FCH/OPD-4 


1G1 


I. 8 


49. 50 


28 


11 


1NP356-4 


FCII/OPD-7 


323 


18. 5 


51, 52 


35 


12 


INP364-A 


FCH/0PD-12 


138 


3. 8 


53. 54 


28 


13 


INP379-A 


FCH/OPD-2 


244 


8:6 


57. 58 


35 


14 


INP380-A 


FCII/0PD-2 


135 


15. 7 


59. 60 


35 


15 


INP401-A 


FCH/0PD-20 


258 


16. 7 


61, 62 


24 


16 


INP403-A 


FAH/0PE-3 


219 


2. 3 


63, 64 


28 


17 


INP407-A 


FAH/OPE-5 


191 


9. 1 


65, 66 


28 


18 


INM408-A 


FAII/0PE-5 


148 


0. 65 


67, 68 


28 


19 


INP4I 0-5 


FAU/OPE-6 


306 


2. 0 


69, 70 


28 


20 


INM4I9-14 


FA1I/0PE-1I 


357 


0.064 


71, 72 


35 
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01 


INH429-A 


FGH/OPE-7 


219 


2.4 


73,74 


28 


22 


INP431-A 


FGH/OPE-8 


251 


13.1 


75,76 


24 


9^ 
to 


UN r^oo A 


FGH/OPE-1 1 


233 


5.4 


77.78 


24 


24 


INP444-A 


FGH/OPE-15 


176 


3.3 


79,80 


24 


25 


INP451-2 


FCH/OPE-4 


241 


14.0 


81,82 


32 


26 


INP458-A 


FCH/OPE-1 1 


217 


9.2 


83,84 


28 


27 


INP463-A 


FCH/OPE-19 


232 


18.2 


85,86 


35 


28 


INP470-A 


FCH/OPV-4 


228 


5.8 


87,88 


28 


29 


INP482-A 


FCH/OPV-10 


298 


9.9 


89,90 


28 


30 


INP485-6 


FCH/OPV-17 . 


291 


8.5 


91,92 


28 


31 


GTINP332A 
-21 5) 




869 


4.6 


93,94 


24 



2) GTINP332A-21 ^K^y^y^,^ ^^UJtifCDmm it^S^^L 

4) RT-pcR^^^-i-mmmco^^Ltzo 

5) GTINP332A-21 ft, =fy^yl^y^)V'=f^-f UjT*Z<D%$%mfti>mbtltcM 
te^-mftC MMM3kmffiKLT, INP332-A tf^fiOcDNA^D-^fctbaifo. 

inp332-a <v&mm\k\m%z>mMmfc?<DcDNA?Ti~yT*&y, ^(om.mw.m 
\m^x%mm2xn^tz. rt-pcr cd&^x ig A^mcDB^&skmvmxt 



19 



m-2 



1 1 
11 


INP49Q-A 

1 li 1 4 6 9 A 


1 111!/ ill I* I 


219 


2. 4 


73. 74 


28 


22 


INP43I-A 


FGH/0PE-8 


251 


13. 1 


75. 76 


24 


23 


INP438-A 


FGH/0P0-II 


233 


5. 4 


77. 78 


24 


24 


INP444-A 


FGH/OPfi-IS 


176 


3. 3 


79. 80 


24 


25 


INP45 1-2 


FCII/OPG-4 


241 


14. 0 


81. 82 


32 


26 


INP458-A 


Fcii/opn-i i 


217 


9. 2 


83. 84 


28 


27 


INP463-A 


FCII/OPG-19 


232 


18. 2 


85. 86 


35 


28 


INP470-A 


FCII/OPY-4 


228 


5. 8 


87. 88 


28 


29 


INP482-A 


FCII/OPY-IO 


298 


9. 9 


89. 90 


28 


30 


INP485-6 


FCII/OPV-17 


291 


8. 5 


91. 92 


28 


31 


GTINP332A- 
21 6) 




869 


4. G 


93. 94 


24 



2) GTINP332A-21 &ft\Z?7 *U>i'*)V-T4 7>7MtifOWteW1 ! r<D&Z& 

3 ) %m%Wl\* Ig AWIOiit 5WmRNA ORlJLik © TO ft / Vk% A 5 &\<D 
m R N A © ft Si & © TO IS © fiS & tk b tc . 

4) RT-P C R(D77^"?-tefin^!^0#^-£^bfc. 

5) GTINP332A-21 li," t7xW>>'>V>-t^ T?*0JfltoWrJtJW&& 
nfcia(5T-T?tt&< , UllBW 3 t P« t U'T. INP332-A ©££© cDNAi'O 1- 
> £ t h 6 c D N A 7 -i 7 ? 'J - ^ 5 ^ & St fe C » JBK S t# 
6tlfccDNAi7D->T$5. -&©c DN AOJiiSffi^J©— SP^^1(S^J4 <blp| 
»CLTtfcJE'L,fct^^ INP332-A ©Jflaffi*IfcttW&*&8Sfi<2^© c D N A 

A W JiS©ffi# 6 Jfn«T? M' A £ J*«& b T m R N A ©52« *<± ¥1- U T US - £ ifi t> 
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Z.nZ<D : &iirf L \Z~D^T<D~?7'('?-£* %k{$&tfnM<£> mRNA cDNA 
RT-PCR ffifcj: DSJt^-&T, Jl^^li'liSli^-rS £ IgA W^O^Klf^ 

INP377-A cDNA (D^P — Wfc 
(1) INP377-A cDNA ^P->©« 

^^-KpCMV-SPORT (^7*P BRLft) HSjfil^cDNA 7*7U 

- 0£7>3BRL >?->h^-/A-cDNA4?> 5 x^y-feV^>'3>"> 
XfA (GENE TRAPPER cDNA Positive Selection Sysytem BRL 
£$<AT, INP377-A cDNA ^P->£lSf§bfc. T^t)^ cDNA^^U- 
£Gene II ®S£X^ V 5^1/7— if III £/BWT\ — 2MB£bfc&* INP377-A 
Mfc^tttfo? Z> tt^Xt bfcffiSiWfc^U 3*;* * l/^ H (H»J 2 T-ffl 

&XW&2#1t. '/W^U^XUWfc— *ta cDNA#P->£7°P-7>e> 
tt-fbfc^ DNA ^'J^^-iftcfcoT-^flCUT^JlM&^Mfem-r^^ 
tK^O, INP377-A cDNA^P->&7>lf^U>i»#*tbTmSS J B:fc. 

noM»3DZ-51@7K 18 n 1 fcfflHSU 10XPCR^ja«»t 2. 5 u \. 
2. 5mMdNTP 2 /i K 10 # M 5'ffi-fe>;*-/7^ V- 1 /z K 10 //. M 

lfcT#ll&3'«7>3Hl>X:/^T-l /z K DNA #U^— t: Gene Taq 
0.5./ilS»JPU RT-PCR t^b&flnfPCR.SfroTS^ifcl&SU T^l"^ 
-Ofi[fl|j5>&Jftje$na#?j2Obbp0 INP377-A cDNA $ftf-J^ l lfi" 5J8SME#tffc 
&INP377-A cDNA#P->£bT^iEbfco 

iJ-.7-a7;V H2fig) (-fcT7°^X^HDNASr¥illb, £<Z>7°^Xa 
HS PGTINP377A-46C <h£tt#£ 0 *fc7*7^S H DNA &fflfiBl$$ Sal I 

Not i (tt^igilftiO Tfttft^ '7^fp-xy;i/«^;«c»iSffofct.c:5v 

cDNA Xlift 3 kb o fc.' 
<2) INP377-A cDNA 0*SSffi^J©^3t 

PGT1NP377A-46C INP377-A cDNA.©ffi'£ffi#J&A— *>XJl/^— ft© 




377DNA ->-*X>i^£E*vrft£b&. 

^-^-.ijy/^^g > ( Dy e primer cycle sequensing FS Ready Reaction)^;/ 

ZO)m&m\Z\* 1.43 TaVftfcSfcStf-^'J-^ y>T7V-k (ORF) 
##6Ebfc. 377-A.©cDNA<D^S^^X-^^.--^^^Ufc^C^, 

ffintts*>bthoa»LU(^i5©N* 13775 
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: 1 

MPKDfkZ : 2689 . 
molk : - 
E^lloafS: cDNA 

tamnmm :. e« 

GTTGGAGGTT CTGGGGCGCA GAACCGCTAC TGCTGCTTCG GTCTCTCCTT GGGAAAAAAT 
AAAATTTGAA CCTTTTGGAG CTGTGTGCTA AATCTTCAGT GGGACA ATG GGT TCA 

Met Gly Ser 
1 

GAC AAA AGA GTG AGT AGA ACA GAG CGT AGT GGA AGA TAC GGT TCC ATC 
Asp Lys Arg Val Ser Arg Thr Glu Arg Ser Gly Arg Tyr Gly Ser He 

5 10 15 

ATA GAC AGG GAT GAC CGT GAT GAG CGT GAA TCC CGA AGC AGG CGG AGG 
Me Asp Arg Asp Asp Arg Asp Glu Arg Glu Ser Arg Ser Arg Arg Arg 
20 25 30 35 

GAC TCA GAT TAC AAA AGA TCT AGT GAT GAT CGG AGG GGT GAT AGA TAT 
Asp Ser Asp Tyr Lys Arg Ser Ser Asp Asp Arg Arg Gly Asp Arg Tyr 

40 45 50 

GAT GAC TAC CGA GAC TAT GAC AGT CCA GAG AGA GAG CGT GAA AGA AGG 
Asp Asp Tyr Arg Asp Tyr Asp Ser Pro Glu Arg Glu Arg Glu Arg Arg 

55 60 65 

AAC AGT GAC CGA TCC GAA GAT GGC TAC CAT TCA GAT GGT GAC TAT GGT 
Asn Ser Asp Arg Ser Glu Asp Gly Tyr His Ser Asp Gly Asp Tyr Gly 
70 75 80. 
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GAG CAC GAC TAT AGG CAT GAC ATC AGT GAC GAG AGG GAG AGC AAG ACC 403 
Glu His Asp Tyr Arg His Asp lie Ser Asp Glu Arg Glu Ser Lys Thr 

85 90 95 

ATC ATG-CTG CGC GGC CTT CCC ATC ACC ATC ACA GAG AGC GAT ATT CGA 451 
He Met Leu Arg Gly Leu Pro lie Thr He Thr Glu Ser Asp lie Arg 
100 105 HO H5 

GAA ATG ATG GAG TCC TTC GAA GGC CCT CAG CCT GCG GAT GTG AGG CTG 499 
Glu Met Met Glu Ser Phe Glu Gly Pro Gin Pro Ala Asp Yal Arg Leu 

120 125 130 

ATG AAG AGG AAA ACA GGT GAG AGC TTG CTT AGT TCC TGATATTATT 545 
Met Lys Arg Lys Thr Gly Glu Ser Leu Leu Ser Ser 

135 140 

GTTCTCTTCC CCATTCCCAC CTCAGTCCCT AAAGAACATC CTGATTCCCC CAGTCTTCAA 605 

GCACATGAAT TCAGAATGAA AGGTTTGCCA TGGCTAAGGA ATGTGACTCT TTGAAAACCA 665 

TGTTAGCATC TGAGGAACTT TTTTAAACTT TGTTTTAGGG ACTTTTTTTT CCTTAGGTAA 725 

GTAATGATTT ATAAACTCCT TTTTTTTTTT TTGACTATAG TCGGTTGCAT GGTTACTTTA 785 

AGCGTGGAAT CAAATGGAGT GGCATTTAGT TCAGGCGGCT TGTTCCTTGC CATGGCAAAG 845 

TATCAAGAAG ATCCCCAAGT CAAGTCACAT TTGTAAAGCT GCTTCCCAAT TGGCTTTGTC 905 

ACGCAGTGTT GAAGCAGTGG GAGAGAGATT CACCTGTTAT AAAGGAACTG ACTAACACAA 965 

GTATCCCGTC TATATCTGAA TGCTGTCTCT AGGTGTAAGC CGTGGTTTCG CCTTCGTGGA 1025 

GTTTTATCAC TTGCAAGATG CTACCAGCTG GATGGAAGCC AATCAGGTTG CTTCACTCAC 1085 

CAAGTCTAGA TATTCATGAA AATGGAACAA GTCTGTACAA TTTTAAAAAA AGGTTGAAGG 1 1 45 

AGTGGTTTGT TCCAAAGGAG TGACTTTTTT TTAAAAAAAA AAGCTTTGTA TATATTAAAA 1205 

TTGATGTTAC TAGAATAAGT ACAGTACCAA GGACTTCATT ATAGAATTTG TTCTGCCTTT 1265 

AAACATGGCT ACCTACCTGG CAGGGCTTTG TTAACTACTG AATACCTGTC TGGTAATCAC 1325 

TAAAACATCT TAATGTTTCC CTTTTTTCTA GTTTGTTATA TTCCTATTAT GTCCATTGAG 1385 

AGTAAGCTTA GTATATCAAA CTCTCCATTT GACAGTGAAG AGAACATAGT GAAAGTCTGT 1445 

GGCGGCATTT TTATAAGTAA TTCCTTATTT CTGCCTGAAG ACCACAAAGC CTCCTGGAGG 1 505 

CGTAACTGCT CAGACCGGTC TTCAGGGAAT ATTTAAGGAC TTAGTGGAAT TTATGAACAA 1565 

TAAGTCTGAT GAGATTAGCC TGGGAGTGGT GTCCTGCAGC TGTCTAATCT AGTTAGAGTG 1625 
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GCATTAACAT TCTAATCTCC TTGAGAATGC CTTTTATAGT CTGTTCAAAG CAAGTCATTG 1685 

ATGGTTCTTC GAGGTAGTGT TAACTGAAGT GTTCTTCAGT TTGTCAAGAT AATGTTCAGT 1745 

GCTTGGCACT TAAATAACAT TTTTTGCAAG AACTCCAAGG CACATTATTG AATGCCTTTA 1805 

ACCAAGTGCA TTCTGGGAAG TTTGCTTGAC TCATTATCTT GCTTTTCTGC AGCATTCTGT 1865 

GATTTGAGTC ATCCATGAAT CCATGAATAA AAGTTACATT CTTTGATTGG TAATATTGCC 1925 

ATTTATAACA AGACTCACTA ATGAGGGTAT CACTTTGACT GACTGATTTG TTAAAGTTTT .1985 

TAAGCCTCTC ATTTTCCTAA CCCAGAAATC ACAGCCTGAT TTTATTAAAA GTAGAGCTTC 2045 

ATTCATTTCA TACCATAGAT ACCATCCTAG TAAATCCAGA ACATATACAA GGTTCATGTG 2105 

AGTCTGCTTT CTTGACATGA TAGCATTGTT TGATGCAGTG GATATGTCAG AATGACTAAC 2165 

CTAGGAGTTT AAAACTCCTA AGAAACTAAA ACCTGTAAGA CATTTAAAAG TCTCCACAAT 2225 

TTTAATGTAT ACAAAGCTAT GTTACTGTGT AACACATTAC AGTTCAAATT CACTCCAGAA 2285 

ATAAAAGGCC AGTAGGATTA GGGACTCACT GGTAGTTTGG AGTCTCCCAG CACACATCCC 2345 

TCGTAGTGGG ATGATCTATT CACATATCTC CCAGCTTTTT TATTTTTGCT TCTGTATATC 2405 

ACAGTGAGTG GATGGCCCTf CAGCTTTTTC TCTCCTGGCC AG ACATGCAG TCTTGCCTTT 2465 

AGATATCGCA GAGACAAAAT TCACAGCATG TCTTAAATCT TCCAGGATTT GCAAGAACCA 2525 

AATTGCTCAA CAGTATGTAT GTTTAGAGGG GTTAGACTCC TTTTTAAAAT CTGGATATCT 2585 

AACCACCTAC TTAAATCTGT TTGATAGTGT CAAACCACCC CCACCCTTGA TCCTCCCACC 2645 

CCCAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAA 2689 

SS^IJOSS : 2660 
S2^JOW:cDNA 

mi 

CCCACGCGTC CGGTTGGAGG TTCTGGGGCG CAGAACCGCT ACTGCTGCTT CGGTCTCTCC 60 

TTGGGAAAAA ATAAAATTTG AACCTTTTGG AGCTGTGTGC TAAATCTTCA GTGGGACA 118 
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1 

ATG GGT TCA .GAC AAA AGA GTG AGT AGA ACA GAG CGT AGT GGA AGA TAC 166 
Het Gly Ser. Asp Lys Arg Val Ser Arg Thr Glu Arg Ser Gly Arg Tyr 
1 .5 10 15 

GGT TCC ATC ATA GAC AGG GAT GAC CGT GAT GAG CGT GAA TCC CGA AGC 214 
Gly Ser He He Asp Arg Asp Asp Arg Asp Glu Arg Glu Ser Arg Ser 

20 • 25 30 

AGG CGG AGG GAC TCA GAT TAC AAA AGA TCT AGT GAT GAT CGG AGG GGT 262. 
Arg Arg Arg Asp Ser Asp Tyr Lys Arg Ser Ser Asp Asp Arg Arg Gly 

35 40 .45 

GAT AGA TAT GAT GAC TAC CGA GAC TAT GAC AGT CCA GAG AGA GAG CGT 310 
Asp Arg Tyr Asp Asp Tyr Arg Asp Tyr Asp Ser Pro Glu Arg Glu Arg 

50 .55 60 

GAA AGA AGG AAC AGT GAC CGA TCC GAA GAT GGC TAC CAT TCA GAT GGT 358 
Glu Arg Arg Asn Ser Asp Arg Ser Glu Asp Gly Tyr His Ser Asp Gly 
65 70 75 80 

GAC TAT GGT GAG CAC GAC TAT- AGG CAT GAC ATC AGT GAC GAG AGG GAG 406 
Asp Tyr Gly Glu His Asp Tyr Arg His Asp lie Ser Asp Glu Arg Glu 

85 90 95 

AGC AAG ACC ATC ATG CTG CGC GGC CTT CCC ATC ACC ATC ACA GAG AGC 454 
Ser Lys Thr lie Met Leu Arg Gly Leu Pro lie Thr lie Thr Glu Ser 

100 105 110 

GAT ATT CGA GAA ATG ATG GAG TCC TTC GAA GGC CCT CAG CCT GCG GAT 502 
Asp He Arg Glu Met Met Glu Ser Phe Glu Gly Pro Gin Pro Ala Asp 

115 120 125 

GTG AGG CTG ATG AAG AGG AAA ACA GGT GAG AGC TTG CTT AGT TCC 547 
Val Arg Leu Met Lys Arg Lys Thr Gly Glu Ser Leu Leu Ser Ser 
130 135 140 143 

TGATATTATT GTTCTCTTCC CCATTCCCAC CTCAGTCCCT AAAGAACATC CTGATTCCCC 607 
CAGTCTTCAA GCACATGAAT TCAGAATGAA AGGTTTGCCA TGGCTAAGGA ATGTGACTCT 667 
TTGAAAACCA TGTTAGCATC TGAGGAACTT TTTTAAACTT TGTTTTAGGG ACTTTTTTTT 727 
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PPTTAPPTA A 

Lbl iAbbl AA 


PTA ATPATTT 
bi AAlbAi 1 1 


ATA A APTPPT 
Al AAAbl bbl 


fW\ fW% fWS fTS fT* *Tp ff* *T% fW\ *T\ 

1111111111 


TTPAPTATAP 
1 IbAbl Al Ab 


TPPPTTPPAT 
1 bbb 1 1 bbA 1 


/ o ( 


PPTTAPTTTA 
bbl lAbl 1 1 A 


APPPTPPA AT 
AbbblbbAAi 


PA A ATPPAPT 
bAAAlbbAbl 


pppATTTAPT 
bbbAl 1 1 Abl 


TPAPPPPPPT 
lbAbbbbbbl 


TPTTPPTTPP 
lb 1.1 bbl lbb 




patppp A A AT 
bAibbbAAAb 


TATPA APA AP 
1 Al LAAbAAb 


ATPPPPA APT 
AlbbbbAAbl 


PA APTPAPAT 
bAAbl bAbAl 


TTPTA A APPT 
1 1 b 1 AAAbb 1 


PPTTPPPA AT 
bbl 1 bbbAAl 




TPPPTTTPTP 
Ibbbl 1 lbib 


APPP APTPTT 
AbbbAblbl 1 


PA APPAPTPP 
bAAbbAb 1 bb 


PAPAPAPA TT 
bAbAbAbA 1 1 


PAPPTPTTAT 
bAbblbl 1 Ai 


A A APPA APTP 
AAAbb AAb lb 


QC7 


APT A APAPA A 

AblAAbAbAA 


PTATPPPPTP 
blAlbbbblb 


TAT ATPTP A A 
1 Al AlblbAA 


TPPTPTPTPT 

Ibblblblbl 


APPTPT A APP 
AbblblAAbb 


PPTPPTTTPP 
bblbbl 1 lbb 


1UZ ( 


PPTTPPTPP A 

Lb 1 1 bb 1 bbA 


PTTTTATPAP 
bill 1 AlbAb 


TTPP A APATP 
1 IbbAAbAlb 


PTAPP APPTP 
blAbbAbblb 


PATPP A APPP 
bAlbbAAbbb 


A ATPAPPTTP 
AAlbAbbl lb 


1 AQ7 
lUo ( 


PTTPAPTPAP 
LI IbAbl bAb 


PA APTPTAPA 
b AAb 1 U 1 Ab A 


TATTP ATP A A 

1 Al IbAlbAA 


A A TPP A APAA 

AAlbbAAbAA 


PTPTPT AP A A 
b 1 b 1 b 1 Ab AA 


TTTT A A A A A A 
1111 AA AAAA 


114-1 


APPTTPA APP 

Abb 1 1 bAAbb 


APTPPTTTPT 
Abibbl 1 Ibl 


TPP A A APP AP 
1 bbAAAbbAb 


TP A pTTTTTT 
IbAbl 1 1 1 i 1 


TT AAAAAAAA 

1 1 AAAAAAAA 


A APPTTTPT A 
AAbbl 1 Ibl A 


1 9A7 
1 ZU I 


TATA TT A AAA 

lAlAI 1AAAA 


TTP A TPTT A P 
1 IbAlbl 1AL 


T APA ATA APT 

lAbAAIAAbl 


A PAPTAPP A A 

ALAbiALLAA 


PP A PTTP A TT 

bbALllbAl 1 


AT APA ATTTP 
AlAbAAll lb 


IZb ( 


TlblbLLI 1 1 


A A A P A TPPPT 

AAACATGGCT 


A PPT A PPTPr 

ACCTACCTGG 


CAGGGCTTTG 


TT A A PT A PTP 

TTAACTACTG 


A ATAPPTPTP 

AATACCTGTC 


1327 


TGGTAATCAC 


T A A 1 1PI T»PTT» 

TAAAACATCT 


TAATGTTTCC 


CTTTTTTCTA 


PTTTPTT ATA 

GTTTGTTATA 


TTPPT A TT A T 

TTCCTATTAT 


1 O O *7 

1387 


GTCCATTbAb 


A PT A A P PTT A 

AGTAAGCTTA 


PT 1TA TP AAA 

GTATATCAAA 


CTCTCCATTT 


nini PTP 1 IP 

GACAGTGAAG 


APA IPITI pT 

AGAACATAGT 


1 A A *7 

1447 


nil APTPTPT' 

GAAAGTCTGT 


GGCGGCATTT 


T*T ATA 1PT1 A 

TTATAAGTAA 


TTPPTT A TTT 

TTCCTTATTT 


CTGCCTGAAG 


IPPAPA A APP 

ACCACAAAGC 


i r a t 

1507 


PTPPTPP APP 
blbblbbAbb 


PPT A A PTPPT 

bbl AAbibbi 


papa rrrrTP 
LAbAbbbblb 


TTPAPPPA AT 

I IbAbbbAAl 


A TTT A APP A P 

A 1 1 lAAbbAb 


TTAPTPPA AT 

1 1 AblbbAAl 


lbb / 


TTATPA APAA 
1 1 AlbAAbAA 


TA APTPTPAT 
1 AAblblbAl 


PAPATTAPPP 
bAbAl 1 Abbb 


TPPPAPTPPT 
IbbbAbl bbl 


PTPPTPPAPP 
bl bblbbAbb 


TPTPTA ATPT 
Ibl blAAlbl 


1 A97 
1 0Z / 


APTTAPAPTP 
nu l 1 AuAu i u 


PPATTA APAT 
uLAl 1 AAbAl 


TPTAATPTPP 
Ibl AA1 bibb 


TTPAPA ATPP 
1 IbAbAAlbb 


PTTTTATAPT 
b 1 1 1 1 A 1 Ab 1 


PTPTTPA A AP 
b 1 b 1 1 bAAAb 


1 Do l 


PAAGTPATTP, 


ATPPTTPTTP 


CAPCTAPTPT 
VjAuu 1 Au 1 Vj I 


TAAPTPAAPT 
1 AAb 1 uAAu 1 


PTTPTTPAPT 
ul 1 bl 1 l/Aul 


TTPTPA APAT 
1 1 u 1 bAAu A 1 


1 7A7 


AATGTTf ACT 

fvn lull V/f \vj l 


cpttggpapt 

\J\Ji lUUl/AUl 


TAAATAAPAT 

i AAA 1 AAV/A 1 


TTTTTPPAAP, 

11111 uv/rtnu 


AAPTPPAAPP 

AAU 1 UbAnuvj 


PAPATTATTP 

VfAVyAl 1 Al 1 Vj 


1 OU i 


AATGCCTTTA 

full u^L/ i 1 i a 


ACCAAGTGCA 


TTPTPiGPiAAPt 

1 1 1 VJUuAAU 


TTTGPTTCAP 

111 Uu 1 1 UAO 


TPATTATPTT 

1 Vy A 1 I A 1 W 1 


CPTTTTPTPP 

\J\sl 1 1 1 Ul Ills 


1 Rfi7 

1 OU 1 


AGCATTCTGT 


GATTTGAGTP 

VJ/i 111 vJilvJ 1 V/ 


ATPPATCAAT 

Al OV/A 1 Una 1 


PPATGAATAA 

OV/A 1 U AA 1 AA 


AAPwTTAPATT 

AAU 1 1 Al/Al 1 


PTTTCATTPP 

\y 1 1 1 VJA 1 1 VJU 


1 V u I 


TAATATTGff 

iaaiai ivivyV/ 


ATTTATAAPA 

Al 1 1A1AAUA 


AGAPTPAPTA 

AUAu 1 \j A 1/ 1 A 


ATGAGGPTAT 

A 1 UAvuu 1 A 1 


PAPTTTCAPT 


HAPTnATTTP 

UAv/ 1 UA1 1 1 Vj 


1 QR7 

1 DO 1 


TTAAAGTTTT 

1 1 aaau llll 


TAAGPPTPTP 

1 AAulyUl Vsi L» 


ATTTTPPTAA 

Al 1 1 1 L»U1 AA 


PPPAPAAATP 

1/l/OAuAAAl b 


APAPPPTPAT 
ALAuUul uAl 


TTTATTAAAA 
1 1 1 A 1 1 AAAA 




GTAPAGPTTP 
ulAuAuv/1 iVy 


ATTPATTTPA 

Al 1 V/rtl 1 I l/A 


TAPPATAPAT 
1 AbbAl AbAl 


APPATPPTAP 
AbbAl bbl Ab 


TAA ATPPAPA 
iAAAlbbAbA 


APATATAPA A 
AbAl AlAbAA 


9 1 07 
Z1U I 


GP/rTPATPTP, 
viul 1 LAI u 1 0 


APTPTPPTTT 
ALrl biuUl 1 1 


PTTPAPATPA 
bl IbAbAlbA 

t 


TAPPATTPTT 
1 AbbAl Ibl 1 


TPATPPAPTP 
IbAlbbAblb 


PATATPTPAP 
bAlAlblbAb 


9 1 G7 
Z 1 D ( 


AATCAPTAAP 

nn 1 unu 1 nAv 


PTAGPAGTTT 

Vs 1 AUUAU 111 


AAAAPTPPTA 

AAAAl/ 1 l/v 1 A 


APAAAPTAAA 
AUAAAU 1 AAA 


APPTPTAAPA 
Abblbl AAbA 


PATTTAA AAP 
b A ill A A AAb 


9997 


TCTCCACAAT 


TTTAATGTAT 


ACAAAGCTAT 


GTTACTGTGT 


AACACATTAC 


AGTTCAAATT 


2287 


CACTCCAGAA 


ATAAAAGGCC 


AGTAGGATTA 


GGGACTCACT 


GGTAGTTTGG 


AGTCTCCCAG 


2347 


CACACATCCC 


TCCTAGTGGG 


ATGATCTATT 


CACATATCTC 


CCAGCTTTTT 


TATTTTTGCT 


2407 


TCTGTATATC 


ACAGTGAGTG 


GATGGCCCTT 


CAGCTTTTTC 


TCTCCTGGCC 


AGACATGCAG 


2467 


TCTTGCCTTT 


AGATATCGCA 


GAGACAAAAT 


TCACAGCATG 


TCTTAAATCT 


TCCAGGATTT 


2527 
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GCAAGAACCA AATTGCTCAA CAGTATGTAT GTTTAGAGGG GTTAGACTCC TTTTTAAAAT 2587 
CTGGATATCT AACCACCTAC TTAAATCTGT TTGATAGTGT CAAACCACCC CCACCCTTGA 2647 
TCYTCCCACC CCC 266Q 

mmn : 2 

&mo)&2 : 155 

&$i<Dm : mm 

&\<DWm : cDNA 
: bh 

mi 

CACTTATAAA ATGTTAGGGC TTAATATTAT TCATAGATCG AGGATAGTTT CATTCTTAGT 60 
CGCCTCCTTA GTCACTCTTC CTATACCAAT CTGAGACCAT TTTACAATTT AGAAAAGACA 120 
AATAACTGGT TGGGTTAGTT GATAGTATAA TAACC ■ 155 

SB^iOfi^ : 305 
&&\<DM : mm. 

M&KDMM : cDNA 



TCATGAAGTG AAGCCAACTG TTTAGACTAG AATGTTATGA GATTAAACCC ACNNNNNNTT 60. 
ATTCATAGAC ATAAACCCTC ATTTTAATTA GTGGATCTGG ATTTTTGTCA TATGTGGAAT 120 
CATAATTTAA ACAAAATCAA CTAAGATGAT CCAAGTTCCA CACAACTGCA CTTCAATATT 180 
CAAGTCGGTG TGAAGATGCC TGACTACTGC GTCACAAGAT TCTGAGCTGT CGTAAAAAGC 240 
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CTGGCTCGTG GTTTGTATTT ATAGTGTACA CATGTTGGGT TATAATCACA AACCTGGAAC 300 
TCTGT .305 

' S2^J<DS$ : 278 

mi<om -.mm 
&m<Dmm: cdna 
: 6« 

GAAGGAGAAT ATGAAGAGGT TAGAAAAGNT CNGGNTTCTG TTGGTGAAAT GAAGGATGAA 60 
GGGGAAGAGA CATTAAATTA TCCTGATACT ACCATTGACT TGTCTCACCT TCAACCCCAA 120 
AGGTCCATCC AGAAATTGGC TTCAAAAGAG GAATCTTCTA ATTCTAGTGA CAGTAAATCA 180 
CAGAGCCGGA GACATTTGTC AGCCAAGGAA AGAAGGGAAA TGAAAAAGAA AAAACTTCCA 240 
AGTGACTCAG GAGATTTAGA AGCGTTAGAG GGAAAGGA 278 
BB?iJ#^ : 5 
S2^J©g$ : 135 

E^loaS : cDNA- ' 

TTCTCACAAT GAGTAAGAAG AAAGAGGGTC TTGCCCTTTG GTTATTAAGA TTTATCATAG 60 

AGGAATAATA ASTAAATCGG TGTTATACCA GCAGAGAGAT TAGACAAATA AACCAAGGGA 120 

CTGGACTAAA TAAGC 135 
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gE#l#^ : 6 
■E#l.©gS : 197 

mm<DM -.mm 

tifflOWm : cDNA 

mm 
mi 

ATGGTACCCA GTTTCAAATT AACATGGTTA TTTTACTTGT GTTCCCAAAT TTAACATTAG 60 
GGAATTTTTG GTTGTGGGTC TGTTATCACT AGAAAAATAT ATATATTGGT GCTGAAGATA 120 
ATTTTGAGAT. AATTAGACAA GACAGTTTAG CATTTACAAG AACAAGTTTG GCAGTTGAAG 180 
AATCTATTTA TATGACT 1 97 

E#l©££ : 137 
miomm : cDNA 

CCACCGCACC TGGCTGATGC TTTTCTATCT GACTTCTTTC AGAGGACCCT GAAAGACACT 60 
AAGTGGAATC TTTCCTTGAA GTCTTCCAAG CTAAAACAAT TCTCTGGAAA GATCACCTCT 120 
GTTCAGTCCT GGTCTCT 137 

®m<DmZ : 274 
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miOMM : cDNA 

m 

CGTTTACAGA TTCTCTTGCG GCTGGCGGTG GAACTACAAA GGGATCGGTG CCTATATCAC 60 
AATACCAAAC TTGATAATAA TCTAGATTCT GTGTYTCTGG TTATAGACCA TGTTTGTAGT 120 
AGGTAAGAGG AAAACTTCCT ATATTCTGAA ACAGCCTAAC ATTTTACAAA ATTTTAGTTT 180 
TCTTTTTTAG AGTCTTATCC TGTAGCTATA TAACAGTTCA TGTCTGATTT AGCATTTGTT 240 
CACGAGTAAA GCTGGAACTA TGAAAATTGA AAAT 274 
ga*Wf : 9 • 
Mm<F>&£ : 171 
g2^J©^ : fflk 

SKTOIit : cDNA 

mm 

GATTAGGTGA CCTTCCTTGA ARAGCCACGG GTTTGCCATA TCGAAATGCT ATTCATTACC 60 
CGAGTCACCT ANGTTCTTAC AAAGGAAGCG AGAAAATTGC TTTTGTTGGG CCATGCCCCT 120 
TTTGCANAGG TTCCTAAGTA TAGTCGCCAN AATTTTTTTA ATGGCCTAAA G 171 
ga^ij#^ : 10 ' 
WMO&H : 161 
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'f&WDWM : cDNA 

AGGGGCGCTT GTTCTGCTCT CAGCAGATTG GTTACACGCG TCAGGTGGTG GCGATGACTT 60 

AATTCCTAGC CCAAGAAGAA TATAATGTTA AAACTGGTTA TGTAATTTTT GTGCCTCTCC 120 
TTTTTAATGC AGTATTTAGT TCAGATGTTG GCGATTTTTC A 161 

ga»^.: 11 

m\<D&-Z : 323 
E9H©|B : M 

S2^J<Dffl^:cDNA 

SEi " . ' 
: t h 

■ mm 

TATAAGGWGG GAACCTTACT ATCTCTAATG ACCTTACTGA TGCTGACTTT AATACTCTGT 60 
GAAGGTTAGA GTTCAGTGAA TGTTACCTAG AAACAGCCCC GGCTGTGGAA TACTTTATTC 120 
TTAGCCCTAT ATTTGGGGTT TGGATGTCCA CTGTGCTGGT TCCCAGAGAT AGTAAGGGGA 180 
TGAGAGTATT GGTTACATCT CCTGACCCAC ATACTTAAGA TCCAGATGAA CAAGACAGTT 240 
TTCACTCCTG CTTGGTAGAA CCTATTTGYK SHAGGAAACA GYTCCTAAAG AATGGTTCTA 300 
GGCAGACCCT GTCGYTACCA GAA 323 
JB^J#^:12 
&m.<D&-£ : 138 

mmom -.mm 

&\(Dmm : cDNA 

31 



mm 

I AGTATGACAA ATAGTTTCTG CCTGATTGGT GAGATTTGGG ATGGGCCCCC ACTTTGTTTC 60 

TCTTTCTGCA TAAAAATTTC AACATTTTTA CAAAATTTTC AAAAACTTCT CCTCAGTCTG 120 

TACATCTTTG TTAATCAG 138 

m&mn : 13 

ga^iJWfi^ : 244 

&u 

Mil : BsSaM 

mi 

TACTCTTCAA CCATGATTTT TCTCTGATGG CCTGTGTGAA CAGATTAATG GTGTCCATCT 60 
AATTCCTTCC CCACTGGGGG AAAGCAAATC ATCAGGCCCA TTGCAAAAAC TGCTCTTGGT 120 
TGAGCTTCCT GCCTTAAATC ATACCCACAG TGAATGGCGT CCCTTTATCA CCGCTAATGA 180 
CTCTGACATC TCTCTCCACT CACATGTGAG CCTCCTCAGC TCTCGANAAA CAAGTCNGTC 240 
TCGG 244 
MPmn : 14 
MmomZ : 135 

M<D®i:=.*m 
&Pl(DmM : cDNA 
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TGATCCCCAC AATTTCTTGT GATTGGTGAG GAACTATAAA TGACTCCCAT CCAAGCTTAT 60 
ACCAGAAAAA AGGAGCACAT TTTCTACAAA TTATATCATT TTTAATCCAT TACCACATTA 120 
TTTTAGGGGA ACTAC 135 
B3Wt:15 
E^lOfeS : 258 

■S^I©aS:cDNA 
Woli : 

TCTCAGAAAA CTCCAGATCA AATGAGATGA GTATGGTGNN NAGGGCTGGC AATTAGAGGA 60 
TACTCTCCAA TGGTGATGAA GGGAGATGTC TGGGGGAAAT CCAGCAGGAT GTTGATTTAG 120 
TATGTACACA GTGAGAGGAT ACTTGTAGAG AACCTAGAAT CTTCTCTGAA TGTGACGGGC 180 
CCTCAGAGAT AATTGTTAAC AGATAAGTGG ATGATTAAAT ACACTTCCTC CAGTAGGCTA 240 
GATGTTAAGA CGGAGATC 258 
Wm&n : 16 
SBfllQSS : 219 

W3\(Dmm. : cDNA 
: hh 

nmomm : 

33 



CTGAGAGGAG CCATGTATAC AAACCACTTT TTCTAACATG GTCTTTATTA AACTTTGAAT 60 
ATAAGTACAC CTGCTCGAAG TGTTCATCTA TATTATTTAA GAACAAGCAA CTGTAAAACA 120 
GTAAAATCAC AAAAGGTAAG TTGTTGGAAG ACAACAAAAA AGAATTACTA TATCTGATCC 180 
TGCGTGTTTA TTTTAGAATC TGTTAATAGG CCTACAGCT 219 

mmm^ • n 

%£M<D&-& : 191 

ACAGTGAGTG TGGCTGAAAC CTAAGCTGAA GGAAGGGAGG AGCAGGCACT GCCATGAGGG 60 
GTCCCTGGAC AGAAACTCTT CAGCAGGCCT TGAAGTTTAG TTCAGGGGCT ACATGGAATA 120 
CCACTATTTA GCACACAGGT GTGATCTGAG GTGAGGGACT ACCTTTTCGA TCTTGGTTTT 180 
CTCATTTATT T 191 
@e^iJ#^:18 
S2^J©S$ : 148 

$L®& : kh 

mm. 

CTGGAGGTGA AGGGAAGGAA AGAAAGGAAA AACTATCTAC CTGGCAGGAA AAGAGATAAG 60 
CTCCCAAGAA CACCAAAGCA GATGATGAGT CTAGCTCTAC CCAGCCTTCC TCCCCACGAA 120 



I 



j TCCAGATCAT AGTAAGAAAC TCTGGGCT 14! 
j : 19 

j : 306 

| B2?»J£>gNi : cDNA 

\ : t K 

j B2#J 

j CCACCACCAG AAATGAACAA AAAGCATTTT ACCTAAAAAT ACACCAGCAA AATGTACTCA 60 

j GCTTCAATCA CAAATACGAC TGCTTAAAAC CGCAGAAATT TCCTCAACAC TCAGCCTTTA 120 

j TCACTCAGCT GGATTTTTTC CTTCAACAAT CACTACTCCA AGCATTGGGG AACACAACTT 180 

j TTAATCATAC TCCAGTCGTT TCACAATGCA TTCTAATAGC AGCGGGATCA GAACAGTACT 240 

j GCATTTACTT GCCAACAGAA CAGACAGACC TGAAGTCAAG ACAACTGCAT TCTCTGTGAA 300 

j GTCTGT 306 

| 8BJiJ#^ : 20 • 

I. 

) @B^J<Dg$ : 357 

\ 

ffi&iOUM : cDNA . 

mi 

GTAGCATTTT GGCAGAACCA TTGTTAATTA AAGGGACTTY TGGACCGCAA CYTTAATGTA 60 
CCAGATTATT GAGCRGCCCA ATGAATGCTT CATTCTCATT GTTTAAGGTG CTGCTTTGAT 120 
TTTTTTTTCA ATTCTTTGTA CTATTTTTTA TTTTTTGGAG AGGCACATCC CCAAATTTGG 1 80 
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j ATGAGGTATT TGTTGATAAA TAATTCATCA ATTTCCACAA TGCAGACAAA AATGTCTGCC 240 



| CAGAGTGGAA' AAATAAAACA AGGGGGAGAA GAGTTTGAGT AACGGAGAAG TTCTGTGGAA 300 
I TCCTAGTGAC AAAAGTTGAG AAACTACCTT TAAATAAGAC AGTGAGGTAA CAAATGT 357 

| mn<D&% : 219 

] ••Banjos -.mm. 

BafllOSIS : cDNA 

mmomm : 

mm. 

TGGAATAGCC AGGAGAATTC TGGAAAAGTA GAATAATGAG GTAGGGCTTC GCTTCGCTAT 60 
TTTGAAGTGC AGATTACACT ATGTAAAACC ATTAGGAACT GGCACGTGAA TAGACAGATC 120 
AATAGTTAAT AGCTGTATTA GCCAGAAAAT GGTGTAAGGA CAACAGGCTA ACTAACCCTG 180 
TCACTTGTTA TGCTAAAATT AAGTCTAGAT AGAGTCCTC * 219 

m&mn: 22 

mm<D&2 : 251 

mmom-.ym 

@3^i©@^ : cDNA 
£M%> : b h 

TGAAAGGGGA atagaagcac AAGAGTCAGT AATCAATAAC AAACAACTCA AGGTGCTCCT 60 
TCCTTACACT GGTGTTCCCC AAAGTGAGGT GAATTGCCAG CCACTGGGAG TCAGGGCCAG 120 
TTACATAAGA CATTCTCGGT AAGCCCCCTT TGGGTATCCC AAATAAGGAC TGGGGTGGGT 180 
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TTATGTGTAG TCCATTATTA ACAACTAAAC GAACAAACCT AGTGAATTGC AATAAATTCA 240 
CACCAACAGA A 251 
S3?U#^ : 23 
tiimomiE : 233 

mnomm : cdna 

ISM 

®.M0)Wm : sum 

mm 

GTTGAAAGAG TCCTTGGAAG GCTTTTAGAC CAAACCCCTC TGCATGCTCA ARCCTTGGGT 60 
ACAGGATTTC TAAGAAGTGG AACAGTCTCC AGGGGTGTGG ARCTCATCGC TCAAGGCAGG 120 
TTATCTTATC TGAATAATTT TGTCTGTTGA CTATTGGGAT AGTTCTCCTT CAGATGAGCT 180 
GAAATTTTCT CCATAGCTTC CTCTATTAAA CCCAATTCCA CTTCTCAGGG TCA 233 
BB#l#ff : 24' 
g33&J£>:R£ : 176 

82#l©§Ug : cDNA 

mm 
mm 

CAAAAGCGCT GAAGTTAAGC ATTAATACGC CAGATTCATG ATTTATGATC AGTATCCAAA 60 
ACTCCAACTA CAAACAATGC AAAGTAGTGC TCCTCAGTAT TATTTTTGCA ATTGTTAGTA 120 
ATGTTAAGGA TCAAGGAAAA TAAAACACAT CATTGCACAT TACAGCCGCA AAAAAC 176 - 

rnvmn : 25 
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E8l0g£' : 241 

: cDNA 
: fch 

AGAGAGTAAA GCAAGCTATT TTGACAGCAA CCTAATAACA GCTGTCTTCT TCCACTTCTT 60 
GGCTAACTCA TCCCCCAGAT AGCCTTCTTT TCTCTTATCA ATTCCCTGTT GCAACAATAA 120 
- TAAATGCCAC ACCTGATGGA GTCATTAGGC ACTTTCCTAG TGACAAGTGC CTAGGACAGA 180 
GGAGAAAACA AAGAAACACT GACAACCACT GAAAACTGAC ATATCAGGCC AGGCATGTCA 240 
C 241 
S3^J#^ : 26 
aa^iJOfi$ : 217 

m<D& : -#§i 

E#l©a^:cDNA- 

: k h 
: a« 

■BB3&J 

GCTGGAGAGG TGGTGATGTT GCTGAATAAT TGCTTTTTAA AGCTGGAGGG GACTTCCAAG 60 
AGTCTCTCAT TTAAG.AARAA AAATTAAAGA CATAATTGGT AACGGTTTTG ACTGCTGCAG 120 
AGGCAACACT TTGCTCACAA. TCCTACAGAT CTACTTCACC TGTAACTACA ATTTTCCTGA 180 
AGACATAGAA GAAAAATCAA TTGTTCTAAT CCATATG 217 
@a»^ : 27 

: 233 
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'BBflloeS : cDNA 

AATCTTAGCA TAATGCTTCC TGGGAAATTC TGAAATTGAT TCCATTTCTG CCGTTACAAA 60, 
CACACACGAA GTTCCTAGTT CACTGGGACT TCCTGATTTG TTCTTTTAGC TTGCTCCTTC 120 
TCACCTAGAA GCTCTGTTTA TTTCTGAGCA ACCCTGGGGC TTGTCTCATA GGACAGGATT 180 
TATTTATCTC ATCAAGGCTG AGTGTGCCTT AGGAAGTCAT AAACATAAAA AGA 233 

&m<D&Z : 228 
&noW& : cDNA 

MM . 

TATAGACAGG GTAGGGACGA TTAGCCCCTC GACAACTTTT CACAAATATA CACACGTTTA 60 
ACTACCTCTC AGGTCATGAT AAAGACCGGC CGGGCAGAAA CACTGTAATC CCAGCTACTC 120 
GGGAGCCTGA GGCATGAGAA TCACTTGAAC CTGGGAGGTG GAGGTTGCCA TGAGCCGAGA 180. 
TCACGCCATT GCACTACAGC CTTGGCGACA AGAGTGAAAC TCCATCTG 228 
IB3Wt : 29 . 
B2^J0S$ : 298 
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W<DW& : cDNA 

\n 

%■ . ■' 

^®UM : &tia& 

n 

CTTATGATT ACAAACATCC CTCATATGAA AATCTCAGCA TTTNCTGGCT GCTGCCTTCA 60 
tGGCTTTTT CTGAAATAGG TATCCCTTGA TGTCGACTAT TTGATTTCAG CCAGTCGTTT 120 
feCTGGCA GTGCTCCCTG CAAATGTGTC CTTTCAAGAA AACAAAACCT GCAAGTGGCT 180 
GTAATGTAC CATGACCTTA TCATGTGAAG GACAAATGGC TCTTGTGCTT ATTAGATAGC 240 
GATGAACTG ATGAACTGAA TTCTTGGTCT GAAGCTTTGA TAAGGTGAGA TGTCTTTG 298 
. : 30 

m<D&-£ : 291 ; 

%$ui?- : mm®, 
kmonm : cdna 

ft. ■ ■ ' ■ ; '■: : 

m • •. . . 

. CTTCGAAGG GAAAAAGAGG AAGGAAAAGG ACTGTTAATA AAATAACAAA GGCAGCAATC 60 
J GAATGAACC AGAGCCAGGA CAGCGTAAAG GCTAGGTTCA CAGTGAGATG AAAGAACCTG 120 
.'AAACAAGTT TAAAACTCAA AAGAGGATTA TTCTCAAGTT ATACTACAGT GAAAAAACAT 180 
. GAAAAACAC AAAAAGGACA GGCAATAAGG CACAGGCATA CATACAAGGC AAATTGTAAC 240 
ACAATATTTA CTTGCAAAAG AGCCCACAGA GACATGTCAA TGAAGTCATA G 291 
1BW|:31 
S2^JO^$ : 869 
feij©^ : 



f\(DMM : cDNA 

•car . 




G5CTCCGGT GCCTGGCTGC AGTAGCAGCG GCATCTCCCT TGCACAGTTC TCCTCCTCGG 60 
CTGCCCAAG AGTCCACCAG GCCATGGACG CAGTGGCTGT GTATCATGGC AAAATCAGCA 120 
; GGAAACCGG CGAGAAGCTC CTGCTTGCCA GTGGGCTGGA TGGCAGCTAT TTGCTGAGGG 180 
•CAGCGAGAG CGTGCCAGGC GTGTACTGCC TATGTGTGCT GTATCACGGT TACATTTATA 240 



TAAAAGATA TTTCCGGAAA ATAAAAAATC TCATTTCAGC ATTTCAGAAG CCAGATCAAG 360 
CATTGTAAT ACCTCTGCAG TATCCAGTTG AGAAGAAGTC CTCAGCTAGA AGTACACAAG 420 
TACTACAGG GATAAGAGAA GATCCTGATG TCTGCCTGAA AGCCCCATGA AGAAAAATAA 480 
'.GACCTTGT ACTTTATTTT CTATAATTTA AATATATGCT AAGTCTTATA TATTGTAGAT 540 
I TACAGTTC GGTGAGCTAC AAATGCATTT CTAAAGCCAT TGTAGTCCTG TAATGGAAGC 600 
ITCTAGCATG TCGTCAAAGC TGAAATGGAC TTTTGTACAT AGTGAGGAGC TTTGAAACGA 660; 
GATTGGGAA AAAGTAATTC CGTAGGTTAT TTTCAGTTAT TATATTTACA MTGGGAAAC 720 
JAAAGGATAA TGAATACTTT. ATAAAGGAWt AATGTCAATT CTTGCCAAAT ATAAATAAAA 780 
TAATCCTCA GTTTTTGTGA AAAGCTCCAT TTTTAGTGAA ATATATTTTA TAGCTACTAA 840 
TTTAAAATG TCTGCTGATG TATGTGGAA 869 
§flf#*t : 32 . . 

ffl<Dm2 : 143 

•fen .. 

k®J& : bK .. . . 



jATACCGAGT GTCCCAGACA GAAACAGGTT CTTGGAGTGC 



TGAGACAGCA CCTGGGGTAC 300. 



|t Gly Ser Asp Lys Arg Yal Ser Arg Thr Glu Arg Ser Gly Arg Tyr 

5 : 10 ' 15 

ijy Ser lie lie Asp Arg Asp Asp Arg Asp Glu Arg Glu Ser Arg Ser 

20 25 30 - 

jjfg Arg Arg Asp Ser Asp Tyr Lys Arg Set Ser Asp Asp Arg Arg Gly 

35 ... 40 - 45 

^p-Arg Tyr Asp Asp Tyr Arg Asp Tyr Asp Ser Pro Glu Arg Glu Arg 
f 50 55 60 

p-hrg Arg Asn Ser Asp Arg Ser Glu Asp Gly Tyr His. Ser Asp Gly 
5 70 75 , 80 

Tyr Gly Glu His Asp tyr Arg His Asp He Ser Asp Glu Arg Glu 
/ 85 90 ' 95 

er Lys Thr He Met Leu Arg Gly Leu Pro He Thr lie Thr Glu Ser 

100 105 110 

;sp lie Arg Glu Met Met Glu Ser Phe Glu Gly Pro Gin Pro Ala Asp 

115 120: 125 

"a I Arg Leu Met Lys Arg Lys Thr Gly Glu Ser Leu Leu Ser Ser 
130 135 140 143 

: 33 

' noi&Z *: 26 

)sm "■ 

GGGCTTAATA TTATTCATAG ATGGAG 
S2^IJ#^ : 34 ; 
MmomZ :,26 



|GTTATTATAC TATCAAGTAA CCCAAC 
pf2#!#-5§- : 35 

isa^icDS^ : 25 

GTGGATCTGG ATTTTTGTCA TATGT 



S2^IJ#^ : 36 
fej<Dfi£ : 25 
BB^O^ : ^ 

I spoils : mvrnm. &$i)M 
mm 

GTTTGTGATT ATAACCCAAC ATGTG 
BB»^ : 37 
ia^S$ : 25 

m\0mm ) k<omm, ^dna 
m\ 

GAAGGGGAAG AGACATTAAA TTATC 
S&Wf : 38 
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m&wM : m<Dmm. dm 



leTTGTAAAT CTCCTGAGTG ACTT 
J#*f.: 39 
>SS : 24 
jjB0J©S ': . 

ImtM : 

: /aEJoDNA 

GACAATGAGT AAGAAGAAAG AGGG 

BB»^:40 

gaM©^^ : 24. 

un ■ 

GTCCAGTCCC TTGGTTTATT TGTC . 
8BBI«#-: 41 
Sa^JOg$ : 25 

S2^J 
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Igtacccagt ttcaaattaa catgg 

tym^ : 42 
^J<Dft£ : 25 



jfcDNA 



3ATTCTTCAA CTGCCAAACT TGTTC . 
J^J#4 : 43 . 

: 24 

\<DWl : 
h#Dv- : SUA; 

Iggtgatgctt ttctatctga cttc 

fg&Wf : 44 ' 
fe^ODfiS : 22 

SB^iJ(7)« : ffiQ&K, DNA 

GACCAGGACT GAACAGAGGT ga 
■■HB3Wf .: 45 . 
@5»ft$ : 25 
@2^J(Z)^ : @£& 



45 



If 9& : lOllv -a^DNA 

SATAGAC CATGTTTGTA GTAGG 
46 ; 
: 25 



JMCAAAT GCf AAATCAG ACATG 



: 47 

:S£ : 22 



ICCACGGGTT TCCCATATCG AA 



■ J5L - 48 
|R^0££': 24 
•■tt?!l.©M':. "&B£ . 

3m<mm. momm. ^dna 

GACTATACTT AGGAACCTCT GCAA 
: 49 

B2^J(Dfi$ : 24 



46 



fFTGTGCTCT CAGCAGATTG 
<D3l% : 24 

mourn • \mm&. 



/fGCCAACATCT GAACTAAATA 



-&J&PNA 



GTTA 



-&J&DNA 



CTGC 



£j&DNA 



Wmrn^ : 51 

!IipM©fi£ : 25 ... 

mi - 

GTTCAGTGAA TGTTACCTAG AAACA 

: 52 . 
:tolcdS$: : 24 
&m<DM -. mm 

&mfan&:'®tiim* &$dna 

- 

GGAGTGAAAA CTGTCTTGTT CATC 
: 53 



47 



CTGAG 



Wloy&Z : 25 ; 

n . . 

TATGACAAA TAGTTTCTGC CTGAT. 
nm^ : 54 
BfOgS: : 25 . 

: — #® 

n 

ATTAACAAA GATGTACAGA 
55 

5lj£>ft£ : 24 

. 

GAGACAGCAT TCAGATATAG 
Sfl?iJ## : 56 : 
Sa^JOS^ : 22 



^J&DNA 



ACGG 



•&$DNA 
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IGCGTGGAATC AAATGGAGTG GC 

: 57 , 
gB^J^fi^ : 24 

m^i<pmm dna 

GATGGCCTGT GTGAAQAGAT TAAT 
|HM#-^ : 58 : 
tiMM<D&% : 24 

i , mmpmm :. dna 

GAGAGAGATG tcagagtcat tagc 

M&mn : .59 
| ffi#f£>g£ : 24 ' ; 
§ ; ;BB5!!03! : MSI 

B3#J<D@gI : : fffiCD DNA 

^ ; . ' ■' - 

GATCCCCACA ATTTCTTGTG ATTG 

fej#*t : 60. . 

Sfi^JOSS : 25 ; . 



. i 1! 

! : 



i-'-ji! 



49 




urn 

GfTCCCCTAA AATAATGTGG TAATG 
: 61 

g2#©S$ : 23 

: %momM : m<Dim.. dna 
"gaggatActc tccaatggtg atg 

teJ## : 62 
ga^JCDS^ :24 

iga.^j^ : 



mm 



GTCTTAACAT CTAGCCTAGT GGAG ; 
f BBM#^: 63 
; m$\<D&£ : 24 
JEWS : g& ■ 
./•«©» : 

; 'ffiMOlMB : ffi.©^ ^ DNA 

gagaggagcc atgtatacaa acca 

g2*WI : 64 
gB^lJOfi$ : 26 
gams : #'B6 " ' • • 
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i$m<DmM : m<o&m* ^dna 

fvGCACGCAGGA TGAGATATAG TAATTC 
jppWf:65 
Lg2#JOS£ : 24 

lmm<mm:m<oim, £#dna 
Jga#i . 

iffi"' • ■ ■ ■ ■" • 

IXCTGAAACCT AAGCTGAAGGAAGG ; 
f g^Wf : 66 

||B^I©S$:22 . . 

I «©» : 

I mmomm : mvmm, £&dna 

I - mm . • , 

GTCCCTCACC TCAGATCACA CC ■ . \ ; 

mmn : 67 

l MmvmZ : 24 •' ; 

&i?Wfflk : -flSri&K, InfiE DNA . 

GCTATCTACC TGGCAGGAAA AGAG 
B2^j#^:68. 




V 



g2?iJ<Dfi$ : 25 ; 

GAGTTTCTTA CTATGATCTG GATTC 
S2^JOS$ : 25 • : 

f*py- : : -tempt/-' 

GGAAAATGTA ctcagcttca atcag 

SB^IJ<DS$ : 24 

Ear- 

GTAAATGCAG TACTGTTCTG ATCC 
®&m^ : 71 
&3&J<Z)fi£ : 26 

-.mm . 

B2^J 
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CTTC 



aTEfc DNA 



jGAATGCTTCA TTCTCATTGT TTAAGG 

in 

g3^J<7>ft£ : 24 ■ 

%m<om : mm: : 

GTCACTAGGA TTCCACAGAA 
gB?»J#^ : 73 
@a^J©g$ : 22. 

mm 

GAGGTAGGGC TTCCCTTCGG 
Sa^J#^ : 74 
&m<Dm$ : .25 

h#nv- : mm® 
mm>mm y dna 
mm 

GCATAACAAG TGACAGGGTT 
SB^IJ#-^ : 75 
B2^J<Dfi£ : 22 



TA 



AGTTA 
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.i*:--.>0SS 



GGTGCTCCTT ccttacactg gt 
jfeWf..' 76 
t&FHD&Z : 23 

: mommy ^ dna 

JGACTACACAT AAACCCACCC CAG ' 

I GGGTACAGGA TTTCTAAGAA GTGG 

6H?iJ#V: 78 
|. B2^JOS$ : 25 , : 

ffimom : mm 
mmomm mco&&> dna 

GGAGAAAATT TGAGCTGATC TGAAG 
Sa?U#^ : 79 
Sa^JWfi$ : 24 



• :t 

ii 
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nmvmm : dna 

I GCTGAAGTTA AGCATTAATA CGCC 
| SB3Wf : 80 
,|3^l©fi$ : 23 

GCGGCTGTAA TGTGCAATGA TGT 

f :S33Wt : 81 
I- SB^JcpS^ : 24 

mm 

GACAGCAACC TAATAACAGC TGTC 
S3^J#^ : 82 
g2^J©^$ : 22 

btfuzs-imm® ... 
mm 

GTCCTAGGCA CTTGTCACTA GG 

m&mn : 83 ■ . ' ■ 
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|:B2^J©§$;:.22 

a©* : . 

^fi^aiS : •^©«BI,.' £#DNA 

l-.Eflp- . . 

*- GAGGGGACTT CCAAGAGTCT CT 

S2^J#*f : 84 
| g2M©;B<* : 25 ; 

$ seMoai^ : mvwm, ^dna 

GTCTTCAGGA AAATTGTAGT TACAG 
g&Wt : 85 
BB^iJOfi^ 24 

£^©8^ £$DNA 
S2?»J . V ' 

GTTACAAACA CACACGAAGT TCCT 
SBpHf : 86 
ffi^j©#£ : 22 

Sa^JOS^ : DNA 
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feGACTTCCTAA GGCACACTCA GC 

fc mmn : 87. : 

|i;gB^I©fi$ : 24 

: |i GTTTAACTAC CTCTCAGGTC ATGA . 
BB^JOfi^ : 22 : 

h#av- -.mm®. 

r : ■ 

| GTCGCCAAGG CTGTAGTGGA at 
[:;,' mm(D&-2 : 24 . .. 

| ; ga^M : ^m . 

GAAATAGGTA tcccttgatg TCGA 
.: g2^J#^ : 90 
&n<D&2 : 24 

; . SIcDfSc : v 





I. 



mn<DUm : i&Offllt* DNA 

mm 

GACCAAGAAT TCAGTTCATC AGTT 
EfllfHf': 91 
tiim<D&2 : 22 

mmomm : momm, ^dna 

GAATGAACCA GAGCCAGGAC AG 



ga^J##:92 

GCCTTGTATG TATGCCTGTGCC 



Mint : 93 

tiimo&Z : 21 
'EAT 

AAGAGTCCAC CAGGCCATGG A 
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M 



&m<D&t£ :. 23 

irof : -« 

mm 

TACCTTGTGT ACTTCTAGCT GAG 
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CDDNA 



(2) mmimmmmwzfi-tzm t^hu>vi>h^# T 

(3) ff&fl 2E«© DNA ©IMSBWOHBft'^tr^ij^^t, 

(4) **m£«fc#2E*© DNA tffiM^^ga^JO-^^tf^U 

(5) , ■^«3* < fe0E4E*O*U^^.^ H ^^ T IgA 
■ (6) i*W^» 4 ^.j^^ HW , w 

(7) tf *£ 3 *«fctf 4 IBfc©* U ^ * W H £/B ^T, IgA *£R 

on w&mi otmommzn-p-rzmL 

(12) tewt i mm<Dmm^m^mmi mmoDM. 

(13) H^l 2|E«©ma@2M^^frs DNA U >*x>ffefcft- 
TTVW!/»J^Xr^DNA e 

(14) IS^l .1-1 3S2t©DNA t^??~tfr$tezU&&z^? 

as) ^i 4$Emommx^^m±mmizmxLxm^ : 
(i6) w^rsEa^Riajifts^ft^t; . mmwzmmi 

, 60 



(is) mmmi i mm<D&m:^ ieKw^mmm 0 - 
(20) mmi 7mm<Dmz$ts, igKw^mm. 
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